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As alterations in gene expression underlie a considerable proportion of 
human diseases, correcting such aberrant transcription in vivo is expected 
to provide therapeutic benefit to the patient. Attempts to control 
endogenous mammalian genes, however, face a significant obstacle in the 
form of chromatin. Aberrant gene repression can be alleviated by using 
small-molecule inhibitors that exert nucleus-wide effects on 
chromatin-based repressors. Genome-wide chromatin 
remodeling also occurs during cloning via nuclear transfer, and 
causes the deregulation of epigenetically 
genes in vivo can be accomplished via the 
factors - these result from a fusion of a 
-binding domain based on the zinc 

finger protein motif to a functional domain of choice. 
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The DNA-binding properties of the ARID-containing subunits 
of yeast and mammalian SWI/SNF complexes. 
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Dallas P.B.; Moran E. 
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SWI/SNF complexes are ATP-dependent chromatin remodeling 
complexes that are highly conserved from yeast to human. From yeast to 
human the complexes contain a subunit with an ARID (A-T-rich interaction 
domain) DNA-binding domain. In yeast this 

subunit is SWI1 and in human there are two closely related alternative 
subunits, p270 and ARID1B. We describe here a comparison of the 
DNA-binding properties of the yeast and human SWI/SNF ARID-containing 
subunits. We have determined that SWI1 is an unusual member of the ARID 
family in both its ARID sequence and in the fact that its DNA-binding 
affinity is weaker than that of other ARID family members, including its 
human counterparts, p270 and ARID1B. Sequence analysis and substitution 
mutagenesis reveals that the weak DNA-binding affinity of the SWI1 ARID is 
an intrinsic feature of its sequence, arising from specific variations in 
the major groove interaction site. In addition, this work confirms the 
finding that p270 binds DNA without regard to sequence specificity, 
excluding the possibility that the intrinsic role of the ARID is to 
recruit SWI/SNF complexes to specific promoter sequences. These results 
emphasize that care must be taken when comparing yeast and higher 
eukaryotic SWI/SNF complexes in terms of DNA-binding mechanisms. .COPYRGT. 
Oxford University Press 2004; all rights reserved. 
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such as steroid receptor coactivator 1 (SRC-1A) and CREB 
e element binding protein) -binding protein (CBP) , are 



required for efficient steroid receptor transactivation . Using an in 
vitro transcription assay, we found that progesterone receptor (PR) -driven 
transcription is inhibited by a dominant negative PR ligand-binding 
domain- interacting region of SRC-1A, indicating that SRC-1A is required 
for actual transcriptional processes. In addition, these coactivators 
also possess intrinsic historic acetyltransf erase (HAT) activity and bind 
to each other and another HAT, p300/CBP-associated factor. Here we show 
that the human PR also interacts with p300/CBP-associated factor in vitro. 
Recruitment of multiple HATs to target promoters suggests an important 
role for chromatin remodeling in transcriptional 

activation of genes by steroid receptors. In transient transfection 
assays, we found that addition of a histone deacetylase inhibitor, 
trichostatin A, strongly potentiated PR-driven transcription. In 
contrast, directing histone deacetylase-1 (HD1) to a promoter using the 
GAL 4 ***dna*** binding domain inhibited 

transcription. Furthermore, PR transactivation was repressed by 
recruiting HD1 into the PR- DNA complex by fusing HD1 to a PR 
ligand-binding domain-interacting portion of SRC-1. Collectively, these 
results suggest that targeted historic acetylation by recruited HAT 
cofactors and histone deacetylation are important factors affecting PR 
transactivation. Recruitment of coactivators and HATs by the liganded PR 
in vivo may result in (i) remodeling of transcriptionally 
repressed chromatin to facilitate assembly and (ii) enhanced 
stabilization of the preinit iation complex by the activation functions of 
coactivators and the liganded PR itself. 
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AB The Drosophila nucleosome remodeling factor (NURF) is a protein 
complex of four subunits that assists transcription 

factor-mediated perturbation . of nucleosomes in an ATP-dependent manner. 
We have investigated the role of NURF in activating transcription from a 
preassembled chromatin template and have found that NURF is able to 
facilitate transcription mediated by a GAL 4 derivative carrying both a DNA 
binding and an activator domain. Interestingly, once nucleosome 
remodeling by the DNA binding factor is accomplished, a high level of NURF 
activity is not continuously required for recruitment of the general 
transcriptional machinery and transcription for at least 100 nucleotides. 
Our results provide direct evidence that NURF is able to assist gene 
activation in a chromatin context, and identify a stage of NURF dependence 
early in the process leading to transcriptional initiation. 
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The activation domain of the yeast Gal4 protein binds specifically to the 
Gal80 repressor and is also thought to associate with one or more 
coactivators in the RNA polymerase II holoenzyme and chromatin 
remodeling machines. This is a specific example of a common 
situation in biochemistry where a single protein domain can interact with 
multiple partners. Are these different interactions related chemically? 
To probe this point, phage display was employed to isolate peptides from a 
library based solely on their ability to bind Gal80 protein in vitro. 
Peptide-Gal80 protein association is shown to be highly specific and of 
moderate affinity. The Gal80 protein-binding peptides compete with the 
native activation domain for the repressor, suggesting that they bind to 
the same site. It was then asked if these peptides could function as 
activation domains in yeast when tethered to a DNA 
binding domain. Indeed, this is the case. Furthermore, 

one of the Gal80-binding peptides binds directly to a domain of the Galll 
protein, a known coactivator. The fact that Gal80-binding peptides are 
functional activation domains argues that repressor binding and 
activation/coactivator binding are intimately related properties. This 
peptide library-based approach should be generally useful for probing the 
chemical relationship of different binding interactions or functions of a 
given native domain. 
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SWI-SNF complex is a chromatin-remodelling 
lved in the modulation of gene expression. Its activity 
closely related ATPases known as brm/SNF2alpha and 

These two proteins can cooperate with nuclear receptors 
ional activation. In addition, they are involved in the 



control of cell proliferation, most probably by facilitating pl05(Rb) 
repression of E2F transcriptional activity. In the present study, we have 
examined the ability of various brm/SNF2alpha deletion mutants to reverse 
the transformed phenotype of ras-transf ormed fibroblasts. Deletions 
within the pl05(Rb) LXCXE binding motif or the conserved bromodomain had 
only a moderate effect. On the other hand, a 4 9-amino,-acid segment, rich 
in lysines and arginines and located immediately downstream of the 
pl05(Rb) interaction domain, appeared to be essential in this assay. This 
region was also required for cooperation of brm/SNF2alpha with the 
glucocorticoid receptor in transfection experiments, but only in the 
context of a reporter construct integrated in the cellular genome. The 
region has homology to the AT hooks present in high-mobility-group protein 
I/Y DNA binding domains and is required for the tethering of brm/SNF2alpha 
to chromatin. 
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A conserved motif N-terminal to the DNA-binding domains of 
myogenic bHLH transcription factors mediates cooperative 
DNA binding with Pbx-Meisl/Prepl . 

Knoepfler, Paul S.; Bergstrom, Don A.; Uetsuki, Taichi; 
Dac-Korytko, la; Sun, Y. Henry; Wright, Woodring E.; 
Tapscott, Stephen J.; Kamps, Mark P. [Reprint author] 
Department of Pathology, School of Medicine, University of 
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92093, USA 
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The t(l;19) chromosomal translocation of pediatric pre-B cell leukemia 
produces chimeric oncoprotein E2a-Pbxl, which contains the 
N-terminal transactivation domain of the basic helix-loop-helix (bHLH) 
transcription factor, E2a, joined to the majority of the homeodomain 
protein, Pbxl . There are three Pbx family members, which bind DNA as 
heterodimers with both broadly expressed Meis/Prepl homeodomain proteins 
and specifically expressed Hox homeodomain proteins. These Pbx 
heterodimers can augment the function of transcriptional activators bound 
to adjacent elements. In heterodimers, a conserved tryptophan motif in 
Hox proteins binds a pocket on the surface of the Pbx homeodomain, while 
Meis/Prepl proteins bind an N-terminal Pbx domain, raising the possibility 
that the tryptophan-interaction pocket of the Pbx component of a 
Pbx-Meis/Prepl complex is still available to bind tryptophan motifs of 
other transcription factors bound to flanking elements. Here, we report 
that Pbx-Meisl/Prepl binds DNA cooperatively with heterodimers of E2a and 
MyoD, myogenin, Mrf-4 or Myf-5. As with Hox proteins, a highly conserved 
tryptophan motif N-terminal to the DNA-binding domains of each myogenic 
bHLH family protein is required for cooperative DNA binding with 
Pbx-Meisl/Prepl. In vivo, MyoD requires this tryptophan motif to evoke 
chromatin remodeling in the Myogenin promoter and to 

activate Myogenin transcription. Pbx-Meis/Prepl complexes, therefore, 
have the potential to cooperate with the myogenic bHLH proteins in 
regulating gene transcription. 
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The Drosophila GAGA factor binds specifically to the sequence GAGAG, and 
synergises with nucleosome remodelling factor to remodel 
chromatin in vitro. It consists of an N-terminal domain (POZ/BTB) 
which mediates protein-protein interactions, a central region which 
contains the DNA-binding domain, and a 

C-terminal glutamine-rich region. It is shown that the glutamine-rich 
region is responsible for the formation of fibres in vitro which, on the 
basis of their tinctorial properties and CD spectra, may be classified as 
amyloid fibres. A large structural change, probably resulting in 
beta-sheet structure, is observed upon fibre formation. Mutants 
containing the central region, either alone or together with the 
glutamine-rich region, are largely lacking in secondary structure but they 
bind specifically to the cognate DNA and are able to remodel 
chromatin in vitro. Consequently, neither the N-terminal domain 
nor the C-terminal glutamine-rich regions of the GAGA factor are necessary 
for chromatin remodelling in vitro. 
Copyright 1999 Academic Press. 
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GAL4 . estrogen receptor . VP16 (GAL4 . ER . VP1 6 ) , which contains the GAL 4 
DNA-binding domain, the human ER hormone 

binding (AF-2) domain, and the VP16 activation domain, functions as a 
hormone-dependent transcriptional activator in yeast (Louvion, J.-F., 
Havaux-Copf, B., and Picard, D. (1993) Gene (Amst.) 131, 129-134). 
Previously, we showed that this activator can remodel 
chromatin in yeast in a hormone-dependent manner. In this work, 
we show that a weakened VP16 activation domain in GAL4.ER.VP16 still 
allows hormone-dependent chromatin remodeling, but 

mutations in the AF-2 domain that abolish activity in the native ER also 
eliminate the ability of GAL4.ER.VP16 to activate transcription and to 
remodel chromatin. These findings suggest that an 
important role of the AF-2 domain in the native ER is to mask the 
activation potential of the AF-1 activation domain in the unliganded 
state; upon ligand activation, a conformational change releases 
AF-2-mediated repression and transcriptional activation ensues. We also 
show that the AF-2 domain, although inactive at simple promoters on its 
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own in yeast, can enhance transcription by the MCM1 activator in 
hormone-dependent manner, consistent with its having a role in activation 
as well as repression in the native ER. 
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AB In yeast cells, interaction between a DNA-bound protein and a single 

component of the RNA polymerase II (poIII) holoenzyme is sufficient to 
recruit the latter to a promoter and thereby activate gene transcription. 
Here we review results which have suggested such a simple mechanism for 
how genes can be turned on. The series of experiments which eventually 
led to this model was originally instigated by studying gene expression in 
a yeast strain which carries a point mutation in Galll, a component of the 
poIII holoenzyme. In cells containing this mutant protein termed GallllP, 
a derivative of the transcriptional activator Gal4 devoid of any classical 
activating region is turned into a strong activator. This activating 
function acquired by an otherwise silent DNA-binding protein is solely due 
to a novel and fortuitous interaction between GalllP and a fragment of the 
Gal4 dimerization region generated by the P mutation. The simplest 
explanation for these results is that tethering Galll to DNA recruits the 
poIII holoenzyme and, consequently, activates gene transcription. 
Transcription factors that are believed not to be integral part of the 
poIII holoenzyme but are nevertheless required for this instance of gene 
activation, e.g. the TATA-binding TFIID complex, may bind DNA 
cooperatively with the holoenzyme when recruited to a promoter, thus 
forming a complete poIII preinitiation complex. One prediction of this 
model is that recruitment of the entire poIII transcription complex and 
consequent gene activation can be achieved by tethering different 
components to DNA. Indeed, fusion of a DNA- 
binding domain to a variety of poll I holoenzyme 

components and TFIID subunits leads to activation of genes bearing the 
recognition site for the DNA-binding protein. These results imply that 
accessory factors, which are required to remove or modify nucleosomes do 
not need to be directly contacted by activators, but can rather be engaged 
in the activation process when the poIII complex is recruited to DNA. In 
fact, recruitment of the poIII holoenzyme suffices to remodel nucleosomes 
at the PH05 promoter and presumably at many other promoters. Other events 
in the process of gene expression following recruitment of the 
transcription complex, e.g. initiation, promoter clearance, elongation and 
termination, could unravel as a consequence of the recruitment step and 
the formation of an active preinitiation complex on DNA. This view does 
not exclude the possibility that classical activators also act directly on 
chromatin remodeling and post-recruitment steps to 
regulate gene expression. 
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AB We examine the generality of transcription factor-mediated 
chromatin remodeling by monitoring changes in 

chromatin structure in a yeast ( Saccharomyces cerevisiae) episome 
outside of the context of a natural promoter. The episome has a well 
defined chromatin structure and a binding site for the transcription 
factor GAL 4 but lacks a nearby functional TATA element or transcription 
start site, so that changes in chromatin structure are unlikely to be 
caused by transcription. To separate changes caused by binding and by 
activation domains, we use both GAL4 and a chimeric, 
hormone-dependent activator consisting of the GAL 4 DNA- 
binding domain, an estrogen receptor (ER) 

hormone-binding domain, and a VP16 activation domain (Louvion, J.-F., 
Havaux-Copf, B. and Picard, D. (1993) Gene (Amst.) 131, 129-134). Both 
GAL 4 and GAL4.ER.VP16 show very little perturbation of chromatin structure 
in their nonactivating configurations. Substantial additional 
perturbation occurs upon activation. This additional perturbation is 
marked by changes in micrococcal nuclease cleavage patterns, restriction 
endonuclease accessibility, and DNA topology and is not seen with the 
nonactivating derivative GAL4.ER. Remodeling by GAL4.ER.VP16 is 
detectable within 15 min following hormone addition and is complete within 
45 min, suggesting that replication is not required. We conclude that 
activation domains can exert a major influence on chromatin 
remodeling by increasing binding affinity and/or by recruitment of 
other chromatin remodeling activities and that this 
remodeling can occur outside the context of a bona fide promoter. 
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chromatin. Unlike most transcriptional regulators, the thyroid hormone 
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with the receptor. Chromatin bound thyroid hormone receptor and v-erbA 
generate Dnase I hypersensitive sites independent of ligand. The 
unliganded thyroid hormone receptor and v-erbA associate with a 
corepressor complex containing NCoR, SIN3, and histone deacetylase. The 
enzymatic activity of the deacetylase and a chromatin environment are 
essential for the dominant repression of transcription by both the 
unliganded thyroid hormone receptor and v-erbA. In the presence of 
ligand, the thyroid hormone receptor undergoes a conformational change 
that weakens interactions with the corepressor complex while facilitating 
the recruitment of transcriptional coactivators such as p300 and PCAF 
possessing histone acetyltransf erase activity. The ligand-bound thyroid 
hormone receptor directs chromatin disruption events in addition to 
histone acetylation. Thus, the thyroid hormone receptor and v-erbA make 
very effective use of their stable association with chromatin and their 
capacity to alter the chromatin environment as a major component of the 
transcription regulation process. This system provides an exceptionally 
useful paradigm for investigating the structural and functional 
consequences of targeted chromatin modification. 
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remodelling by co-repressor complexes as being an integral component of 
transcriptional silencing. Here we discuss how chromatin structure and 
the basal transcriptional machinery are manipulated by the co-repressor 
complex containing the Mi-2 nucleosomal ATPase, the histone-binding 
protein RbAp48 and histone deacetylase and by the co-repressor complex 
containing SIN3, RbAp48 and histone deacetylase. Remarkably, both of 
these complexes also contain methyl-CpG-binding proteins. This 
observation provides a molecular mechanism to integrate DNA methylation 
fully into gene control in vertebrates. 
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requires knowledge of the transcription factors including the hormone 
receptor that may bind to promoters or enhancers, together with the 
chromosomal context within which these regulatory proteins function. 
Nuclear receptors provide the best examples of transcriptional control 
through the targeted recruitment of large protein complexes that 
modify chromosomal components and reversibly stabilize or destabilize 
chromatin. Ligand-dependent recruitment of transcriptional 
coactivators destabilizes chromatin by mechanisms including histone 
acetylation and contacts with the basal transcriptional machinery. In 
contrast, the recruitment of corepressors in the absence of ligand or in 
the presence of hormone antagonists serves to stabilize chromatin by the 
targeting of histone deacetylases . Both activation and repression require 
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and integrate hormone action into a chromatin context. 
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expression. In eukaryotic nuclei, enzymatic complexes can alter this 
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activity precisely copurified with both histone deacetylase activity and 
the deacetylase enzyme complex. This association of a histone deacetylase 
with a Snf2 superfamily ATPase suggests a functional link between these 
two disparate classes of chromatin regulators. 



AUTHOR: 

CORPORATE SOURCE: 



SOURCE: 

PUB. COUNTRY: 
DOCUMENT TYPE: 
LANGUAGE : 
FILE SEGMENT: 
OTHER SOURCE: 
ENTRY MONTH: 
ENTRY DATE: 



AB 



L30 ANSWER 6 OF 7 
ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 
AUTHOR: 

CORPORATE SOURCE: 

SOURCE: 

PUB. COUNTRY: 
DOCUMENT TYPE: 



LANGUAGE : 
FILE SEGMENT: 
ENTRY MONTH: 
ENTRY DATE: 



AB Several trans 
acetylate his 
modification 
provides an a 



MEDLINE on STN 
97169333 MEDLINE 
PubMed ID: 9081669 

Histone acetyltransf erases in control. 
Wade P A; Wolffe A P 

Laboratory of Molecular Embryology, NICHHD, Bethesda, 
Maryland, 20892-5431, USA., awlme@helix.nih.gov 
Current biology : CB, (1997 Feb 1) 7 (2) R82-4. Ref: 13 
Journal code: 9107782. ISSN: 0960-9822. 
ENGLAND: United Kingdom 
Journal; Article; (JOURNAL ARTICLE) 
General Review; (REVIEW) 
(REVIEW, TUTORIAL) 
English 

Priority Journals 
199703 

Entered STN: 19970414 

Last Updated on STN: 19970414 

Entered Medline: 19970328 
criptional regulators have been found to act as enzymes that 
tones. The targeted post-translational 
of histones within regulatory nucleoprotein complexes 
ttractive mechanism for controlling transcription within a 



chromatin environment. 



L30 ANSWER 7 OF 
ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 
AUTHOR: 

CORPORATE SOURCE: 



SOURCE: 

PUB. COUNTRY: 
DOCUMENT TYPE: 



LANGUAGE : 
FILE SEGMENT: 
ENTRY MONTH: 
ENTRY DATE: 



AB Highly variant 
chromatin doma 
essential role 



MEDLINE on STN 
96059357 MEDLINE 
PubMed ID: 7583085 

Centromeric chromatin. Histone deviants. 
Wolffe A P 

Laboratory of Molecular Embryology, National Institute of 
Child Health and Human Development, NIH, Bethesda, Maryland 
20892-2710, USA. 

Current biology : CB, (1995 May 1) 5 (5) 452-4. Ref: 14 
Journal code: 9107782. ISSN: 0960-9822. 
ENGLAND: United Kingdom 
Journal; Article; (JOURNAL ARTICLE) 
General Review; (REVIEW) 
(REVIEW, TUTORIAL) 
English 

Priority Journals 
199511 

Entered STN: 19960124. 
Last Updated on STN: 19960124 
Entered Medline: 19951127 
histones are targeted to specialized 
ins, such as the centromere where they have an 
in the segregation of sister chromatids at mitosis. 



=> 



L29 ANSWER 1 OF 3 
ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: . 
AUTHOR: 



CORPORATE SOURCE: 



SOURCE: 

PUB. COUNTRY: 
DOCUMENT TYPE 

LANGUAGE : 
FILE SEGMENT: 
ENTRY MONTH: 
ENTRY DATE: 



AB 



MEDLINE on STN 
2000133586 MEDLINE 
PubMed ID: 10668407 

Thyroid hormone receptor, v-ErbA, and chromatin. 
Wolffe A P; Collingwood T N; Li Q; Yee J; Urnov F 
; Shi Y B 

Laboratory of Molecular Embryology, National Institute of 
Child Health and Human Development, Bethesda, Maryland 
20892-5431, USA. 

Vitamins and hormones, (2000) 58 449-92. Ref: 197 
Journal code: 0413601. ISSN: 0083-6729. 
United States 

Journal; Article; (JOURNAL ARTICLE) 
General Review; (REVIEW) 
English 

Priority Journals 
200003 

Entered STN: 20000314 
Last Updated on STN: 20000314 
Entered Medline: 20000301 
The thyroid hormone receptor and the highly related viral oncoprotein 
v-erbA are found exclusively in the nucleus as stable constituents of 
chromatin. Unlike most transcriptional regulators, the thyroid hormone 
receptor binds with comparable affinity to naked and nucleosomal DNA. In 
vitro reconstitution experiments and in vivo genomic footprinting have 
delineated the chromatin structural features that facilitate association 
with the receptor. Chromatin bound thyroid hormone receptor and v-erbA 
generate Dnase I hypersensitive sites independent of ligand. The 
unliganded thyroid hormone receptor and v-erbA associate with a 
corepressor complex containing NCoR, SIN3, and histone deacetylase. The 
enzymatic activity of the deacetylase and a chromatin environment are 
essential for the dominant repression of transcription by both the 
unliganded thyroid hormone receptor and v-erbA. In the presence of 
ligand, the thyroid hormone receptor undergoes a conformational change 
that weakens interactions with the corepressor complex while facilitating 
the recruitment of transcriptional coactivators such as p300 and PCAF 
possessing histone acetyltransf erase activity. The ligand-bound thyroid 
hormone receptor directs chromatin disruption events in addition to 
histone acetylation. Thus, the thyroid hormone receptor and v-erbA make 
very effective use of their stable association with chromatin and their 
capacity to alter the chromatin environment as a major component of the 
transcription regulation process. This system provides an exceptionally 
useful paradigm for investigating the structural and functional 
consequences of targeted chromatin modification. 
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complex containing the Mi-2 nucleosomal ATPase, the histone-binding 
protein RbAp48 and histone deacetylase and by the co-repressor complex 
containing SIN3, RbAp48 and histone deacetylase. Remarkably, both of 
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observation provides a molecular mechanism to integrate DNA methylation 
fully into gene control in vertebrates. 



AB 



MEDLINE on STN DUPLICATE 2 

2000068893 MEDLINE 
PubMed ID: 10601972 

Nuclear receptors: coactivators, corepressors and chromatin 
remodeling in the control of transcription. 
Collingwood T N; Urnov F D; Wolffe A P 

Laboratory of Molecular Embryology, National Institute of 
Child Health and Human Development, National Institutes of 
Health, Building 18T, Room 106, Bethesda, Maryland 
20892-5431, USA. 

Journal of molecular endocrinology, (1999 Dec) 23 (3) 
255-75. Ref: 174 

Journal code: 8902617. ISSN: 0952-5041. 
ENGLAND: United Kingdom 
Journal; Article; (JOURNAL ARTICLE) 
General Review; (REVIEW) 
English 

Priority Journals 
200002 

Entered STN: 20000309 
Last Updated on STN: 20000309 
Entered Medline: 20000224 
A contemporary view of hormone action at the transcriptional level 
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chromatin. Ligand-dependent recruitment of transcriptional 
coactivators destabilizes chromatin by mechanisms including histone 
acetylation and contacts with the basal transcriptional machinery. In 
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